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ABSTRACT: 

PURPOSE: To provide an Si<SB>3</SB>N<SB>4</SB> film on a substrate by the 
CVD method according to a photochemical reaction by a method wherein lights of 
the specified wavelengths are made to' irradiated respectively to mixed reactive 
gases of Si<SB>n</SB>H<SB>2n+2</SB> (n≥2) and NH<SB>3</SB> or 
SiH<SB>2</SB>CKSB>2</SB>, SiH<SB>2</SB>Br<SB>2</SB>, SiHCKSB>3</SB> and 
*NH<SB>3</SB> or N<SB>2</SB>H<SB>4</SB> . 

CONSTITUTION: Mixed gas of Si<SB>2</SB>H<SB>6</SB>/NH<SB>3</SB>&ap; 10 and H 
or Ar is introduced on an Si substrate 2 heated 16 at lOO∼ 500°C, and 
evacuated 14 to hold pressure inside of a vessel 1 to 0 . l∼ lOTorr . When the 
substrate 2 is irradiated by light 10 of wavelength of 300nm or less containing 
light of wavelength of 185nm and having intensity of " 0 . l∼ 5W according to a 
low pressure mercury lamp, an Si<SB>3</SB>N<SB>4</SB> film is formed on the 
substrate, generation of electric charge trapping centers owing to existence of 
Si clusters in the film is little, and the effectively protective film can be 
obtained. Moreover light of wavelength of 300nm or less containing light of 
wavelength of 254hm is made to irradiated to mixed gas of 

SiH<SB>2</SB>CKSB>2</SB>, SiH<SB>2</SB> Br<SB>2</SB>, SiHCKSB>3</SB> and 
NH<SB>3</SB> or N<SB>2</SB>H<SB>2</SB> to make the mixed gas to be decomposed 
into Si and HC1 or HBr, and by forming active Si, a photochemical reaction is 
generated without using the mercury sensitization method, and the 
Si<SB>3</SB>N<SB>4</SB> film of superior quality can be obtained. 
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